Metformin in reproductive health, pregnancy and gynaecological cancer: established and emerging indications.
Metformin is an effective oral anti-hyperglycaemic drug used as first-line medical treatment for type 2 diabetes. It improves systemic hyperglycaemia by reducing hepatic glucose production and enhancing peripheral insulin sensitivity. It also stimulates fat oxidation and reduces fat synthesis and storage. The molecular mechanism of this drug is thought to be secondary to its actions on the mitochondrial respiratory chain. This paper reviews the relevant literature (research articles up to October 2013) on the use of metformin in infertility, polycystic ovary syndrome (PCOS), pregnancy and gynaecological cancers. We present a comprehensive discussion of the evidence supporting the efficacy of metformin in these clinical conditions. Metformin is used clinically off-label in the management of hirsutism, acne and insulin resistance in PCOS, although the evidence for anti-androgenic effects is inconsistent. Metformin is also used to improve ovulation in women with PCOS both alone and in combination with clomiphene citrate. Trial findings are conflicting but metformin treatment in IVF/ICSI cycles may reduce the risk of ovarian hyperstimulation syndrome and increase live birth rates. Metformin also appears to be effective and safe for the treatment of gestational diabetes mellitus (GDM), particularly for overweight and obese women. Studies have shown that metformin is safe in pregnancy and women with GDM treated with metformin have less weight gain during pregnancy than those treated with insulin. One study with a 2-year follow-up demonstrated that babies born to women treated with metformin also developed less visceral fat, making them less prone to insulin resistance in later life. These findings have sparked interest in the use of metformin for pregnant, obese, non-diabetic women. On-going clinical trials are underway to determine if women treated prophylactically with metformin have a reduced incidence of GDM and demonstrate less weight gain during pregnancy. The hypothesis in these studies is that babies born to obese women on prophylactic metformin will also have better outcomes. Epidemiological studies have linked metformin exposure to a decreased risk of cancer. Pre-clinical experiments report that metformin has a growth-static effect on several cancers, including endometrial cancer, which may be partly due to the effect of metformin on the PI3K/AKT/mTOR signal transduction pathway. A number of on-going early phase clinical trials aim to explore the anti-cancer effects of metformin and investigate its potential as a chemopreventative or adjuvant treatment. Obesity is on the rise in developing countries and is strongly linked to several reproductive health problems, including PCOS, GDM and endometrial cancer. Traditional lifestyle measures aimed at weight reduction are challenging to implement and maintain. Metformin may be a valuable alternative to, or adjunct for, modifying the toxic effects of obesity in these populations. This review will appraise the evidence for the use of metformin for the prevention and treatment of adverse health outcomes in obstetrics and gynaecology.